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IS INTENSITY (DECIBEL LEVELS) THE MOST AVERSIVE
CORRELATE IN INFANT CRY? PRELIMINARY AND EXPLORATORY
RESULTS
ETTIEN KOFFI
ABSTRACT
Scholarly accounts of infant cry began in earnest in the late 1960s. Subsequent studies
have focused on creating a typology of cries in order to correlate them with specific
pediatric behaviors or ailments. Instrumental acoustic phonetic tools have often been
summoned to validate impressionistic assessments. However, because most pediatric
scientists lack adequate preparation in acoustic phonetics, they often failed to measure the
features that are acoustically salient. This paper examines past practices and proposes a
new methodology that can set infant cry research on a solid acoustic phonetic footing. The
findings reported here are preliminary and exploratory because the corpus used in the
demonstrations is limited to one “intense” and one “regular” cry. Even so, the findings
are cogent because data is extracted from all three relevant dimensions of infant cry:
frequency, duration, and intensity. These findings are interpreted psychoacoustically, i.e.,
based on Just Noticeable Difference (JND) thresholds that have accumulated over nearly
100 years of auditory perception experiments. It follows from these that intensity, as
measured in dB, appears to be the most aversive correlate in infant cry. More data is
needed before a firm conclusion can be reached.
Keywords: Infant Cry, Cry Acoustics, Cry Pitch Period, Cry Rhythmic Group, Cry Intensity, Cry
Noise, Cry Episodes, Psychoacoustics, Just Noticeable Difference, JND Thresholds
1.0 Introduction
The goal of this research is to investigate, and in some cases, to reinvestigate the acoustic
correlates of infant cry. Formal studies of this type go as far back as the late 1960s. The
publications on this topic have both depth and breadth of coverage and are gold mines of valuable
insights. However, because the vast majority of pediatric scientists are not trained acoustic
phoneticians, their findings, though informative in many respects, lack the necessary ingredients
to set cry acoustics on a solid footing. This is not an indictment but a statement of fact. Xie et al.
(1993:1094) list the disciplines that have contributed insights to cry acoustics as follows, “Since
pioneering work in Scandinavia in the 1960s, infant cry research has drawn increasing attention
from disciplines as various as pediatrics, developmental psychology, comparative psychology,
psychiatry, physiology, neurology, developmental linguistics, and engineering.” Conspicuously
missing is acoustic phonetics. This paper seeks to add to previous findings by applying tried and
true acoustic phonetic methodology to infant cry research. In so doing, the paper seeks to provide
answers to the following research questions:
1. What are the acoustic correlates of infant cry that are worth investigating?
2. Can such correlates lead to verifiable thresholds?
3. Can such correlates lead to recommendations for alleviating parental anxiety and
stress and for preventing infant maltreatment?
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If these questions can be answered affirmatively, pediatric scientists will render immense services
to parents and caregivers, and spare innocent infants from abuse, neglect, and in some cases, even
death. We begin with a bird’s eye review of the literature, then move to the methodology, and
thereafter to the measurements. Next, we assess the impact of cry on parental aural health and
well-being. Finally, we conclude with tips and recommendations for mitigating the dreadful
effects of infant cry.
2.0 Review of Causes and Classifications of Cries
No attempt is made here to provide an extensive literature review. For readers who want
a comprehensive review, I recommend Gabrieli et al. (2019a) because they covered 180 peerreviewed publications on infant cry. My goal in this paper is to simply give a brief survey of the
acoustic phonetic methodology that has been used in the past to study infant cries. I do so by
starting with a definition of infant cry. Gabrieli et al. (2019a:866) state that “[Infant] cry is one
of the first forms of communication newborns can use with their caregivers.” Out et al. (2010:864)
add that infant cries “elicit care and nurturance, promote parental proximity and convey
information to the parent about the health of the infant.” The developers of the ChatterBabyTM app
list the following reasons why an infant might cry:
1. diaper change
2. rash
3. colic
4. earache
5. fever
6. gas
7. fear
8. separation
9. boredom
10. sickness
11. tiredness
12. unknown causes
Regardless of the reasons why an infant may cry, parents and caregivers overwhelmingly have a
negative view of the cry. A quick look at the literature shows that parents, caregivers, and
researchers use negative evaluative terms such as the ones below to describe infant cries:
1. biological siren
2. distressing
3. aversive (irritating)
4. high-pitched
5. upsetting
6. anxiety and depression producing
7. vehement
8. painful
9. excessive
10. vociferous.

https://repository.stcloudstate.edu/stcloud_ling/vol11/iss1/2

2

Koffi: Is Intensity (Decibel Levels) the Most Aversive Correlate in Infa

Linguistic Portfolios–ISSN 2472-5102 –Volume 11, 2022

4

In fact, according to St James Roberts (1999:56), 12-20% of Western mothers are so upset by
infant cry that they seek the help of clinicians. He notes on page 62 that a Canadian paper reported
that some “parents who believe that their first child had severe colic are less likely to have further
children.” Lester et al. (1992:15) report as far back as 1992 that colic affects 700,000 infants in
the USA. In other words, this is a widespread condition and a serious problem.
Across the board, infant cry is evaluated negatively. For this reason, I take infant cry to be
noise. This word is used here in a technical sense. Ancient Greek philosophers debated the nature
of sounds. They divided sounds into two broad categories: cacophony (“kakos” means evil, bad)
and euphony (the prefix “eu-” means good, pleasant). The English equivalent of “evil sound” is
noise. In the acoustic phonetic literature, noise is defined as “an unpleasant sound that causes
annoyance.” Schnitta’s (2016:5) contends that any sound that is 5 dB higher than what people
have come to expect qualifies as noise. Parga et al. (2019:3), the developers of the ChatterBabyTM
app, and a long list of pediatric scientists divide infant cry into four main categories:
1.
2.
3.
4.

fussy
hungry
colic
pain

In more recent studies, some researchers have taken a minimalist approach to infant cries and have
collapsed the aforementioned types into two broad categories. Fussy and hungry cries are lumped
together as “Regular Cry,” and colic and pain cries are also grouped together as “Intense Cry.”
This broad subcategorization is justified by the fact that, acoustically speaking, there is no
difference between fussy and hungry cries on the one hand, and colic and pain cries on the other
(see 4.1 for details).
2.1 Review of Past Methodologies
Gabrieli et al. (2019a) note that infant cry has been well studied, with as many as 180 peerreviewed publications. Yet, they contend that the findings are still plagued by a lack of
standardized methodology. They note that 124 out 180 papers extracted F0/pitch data, 82 out 180
extracted duration data, and 60 out 180 extracted “the energy conveyed by the signal.”
Additionally, Zeskind and Barr (1997:399, Table 2) extract Peak F0 and dominant frequency.
Some researchers such as Baeck and Souza (2001) have extracted F1, F2, and F3 formant
measurements. The extraction of formants is particularly surprising because this is normally done
when one wants to study the articulation of vowels and sonorants. It made sense for Kent and
Murray (1982) to extract F1, F2, and F3 features because they were investigating speech-like
characteristics of sounds produced by 3, 6, and 9-month-old infants. Since a pure infant cry lacks
discernible speech sounds, there is no reason for extracting formant measurements unless one
wants to extrapolate from them degrees of mouth aperture, horizontal tongue movements, or lip
positions during cries. Conspicuously missing from the list of extracted features is intensity as
measured in decibel. I contend that infant cry features that are extracted should conform to three
acoustic phonetic principles, as discussed below.
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2.2 Rationale for a New Acoustic Phonetic Methodology
An acoustic phonetic methodology for the study of infant cry should be guided by three very
important principles, which Baken and Orlikoff (2000:3) summarize as follows1:
1. Physiological Principle: Measurements must have a known (or at least a very likely) and
specific relationship to recognized aspects of speech physiology.
2. Historicity Principle: A measurement method should have a history in the literature.
3. Relevance Principle: A measurement must have clear relevance.
I contend that only four features are worth extracting for infant cry research. These are F0/pitch,
Center of Gravity (CoG), intensity, and duration. The justification of this contention is given
below.
The Physiological Principle dictates that F0/pitch be extracted because infants use their
vocal folds to cry. The same principle calls for extracting CoG measurements of pulmonic air
because this feature measures the amount of turbulence in the oral cavity. The Physiological
Principle also calls for measuring intensity because the loudness of a sound correlates well with
the energy and cavity from which or into which a sound radiates. Some researchers study the cry
of infants who are only 2 days old, but the vast majority concentrates on infants who are 4 to 6
weeks old (Gabrieli et al. 2019a:869). This is a good time frame because it is a period during
which infants cry the most. The average age of infants is 133 days. Some researchers study only
1 infant, while others investigate the cry of several dozen infants. Gabrieli et al. (2019a:869)
mention a study involving 1388 infants! For example, Out et al. (2010:866) studied “the
spontaneous cry of a 2-day old infant,” whereas Parga et al. (2019:2) studied the colic cry of 64
infants whose age ranged from 2 days to 4 months.” St James Roberts’ (1999:58) investigations
included 22 infants. Some researchers collect one sample cry per infant, while others collect
multiple samples from the same infant. Some studies pay attention to the sex of infants, but others
do not. Strictly speaking, as far as acoustic phonetics is concerned, the sex of the infant should
not matter because the lengths and sizes of infants’ speech organs are sensibly the same.
The Historicity Principle compels us to take into account how past researchers have
studied infant cry. In addition to studying cries of infants who are less than 6 months old, the
literature makes it abundantly clear that experts analyze cry episodes in installments of 10 seconds
(sec) at a time. The Historical Principle also leads us to pay attention to the sampling rate of audio
files of infant cry that serves as the basis for the acoustic analysis. Gabrieli et al. (2019a:871)
report that a significant number of past studies downsampled recorded files from 44.1 kHz to 5
kHz, 10 kHz, or 16 kHz before processing them. However, there is no reason to stick to this
practice. Earlier studies did so because of technological limitations. Nowadays, given the
processing speed and storage capacities of all modern personal computers, there is no need to
downsample any file. As a matter of practice, acoustic phoneticians no longer see a need to
downsample files, except for speech synthesis (see Koffi and Petzold 2022 for the reasons why).
The Historical Principle also forces us to examine the tools that have been used to collect
and analyze cries. Gabrieli et al. (2019b:2) report that for the past 20 years, Praat has been used
1

Baken and Orlikoff list 6 principles in all. We focus only on the ones that are relevant for this paper and for cry
analyses.
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in 41.3% in cry acoustic analyses. For this reason, they contend that the default settings in Praat
should be optimized because “Praat’s default frequency range, from 75 to 500Hz, is not suitable
for an accurate analysis of infant cry because healthy infant cries vary over a frequency range 300
Hz to 600 Hz or higher for infants with developmental pathologies, such as ASD.” This seems like
a good recommendation, but it can be fraught with problems if one does not know what one is
doing. Setting the minimum F0 to 300 Hz causes the pitch detection algorithm not to see pitch
lower than 300 Hz. Following this recommendation ignores the fact that infant cries are
rhythmical (see 3.1 for more information about this). There is also a danger in setting the F0
maximum too high. When it is set too high, one runs the risk of mistaking “spurious pitch”
(octave error) for real pitch. Spurious pitch values show up because of irregular phonation and
in some cases for no apparent reasons (Himmelmann and Ladd 2008:270). One can legitimately
wonder if some cases of hyperphonation when F0/pitch values are 700 Hz, 800 Hz, 900 Hz, or
1000 Hz are simply not misidentified or unrecognized octave errors (see Out et al. 2010 and St
James Roberts 1999:59, Messaoud and Tadj 2011:90). My suggestion is to leave the default
settings as they are unless visual inspection of the spectrograms dictate otherwise.
The last point about the Historicity Principle has to do with the recording device. In the
olden days, analog tape recorders were used to collect data. Nowadays, digital recorders, and
especially smart devices, are ubiquitous. These devices are optimal for collecting infant cry data
because they are not obtrusive. Since they all meet ISO (International Standardization
Organization) standards for audio engineering products, any of them can be used for data
collection. The only requirement is that the specifications of the product be duly noted.
The Relevance Principle compels us to focus only on acoustic cues that matter for any
given analysis. Otherwise, one can chase after features that are not robust. This has indeed been
the case in cry research. An example of a non-salient feature that has been abundantly researched
is dysphonia. Some investigators devote considerable attention to it as though it were an
important feature. It is not, unless one assumes that there is something pathological about the cry
under consideration. For normal infant cries, dysphonia is not a useful feature to extract from
cries. It tells us nothing that is acoustically relevant. Even if one were to assume for one reason
or another that a particular cry is pathological, dysphonia is not a saliant cue to account for it.
There are other robust correlates such as the percentage of shimmer (intensity domain) or jitter
(frequency domain) that would be worth extracting. For healthy infants, shimmer2 and jitter are
not relevant. In fact, Fuller and Horii (1986) measured them and did not find them relevant.
Protopapas and Eimas (1997) reached the same conclusion for jitter.
The Relevance Principle would show that cry acoustics is well served if intensity is
thoroughly investigated because it is the single most important cue in the acoustic study of noise.
Impressionistic reports in the literature indicate clearly that parents and caregivers see infant cry
as noise. Because intensity as measured in dB plays a critically important role in how the
mammalian ear (humans are mammals too) perceives, processes, and experiences sound/noise, any
acoustic phonetic study that omits it can be deemed incomplete. For this reason alone, intensity
needs to be investigated along with F0/pitch, CoG, and duration. Surprisingly, in spite of several

2

Harmonics-to-noise ratio (HNR) may turn out to be a useful feature to extract. However, it was not measured in
this exploratory study.
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months of searching, I have found only one study that makes a brief passing reference to decibel
levels (more will be said about this from 4.5 onward).
2.3 Psychoacoustic Interpretation of Correlates
Before proceeding further, a quick observation should be made about how the
measurements extracted from the two audio files in this paper will be interpreted. First and
foremost, a few cursory statements must be made about psychoacoustics. In the preface to the
first edition of their book which is now a classic, Fastl and Zwicker (2007) define psychoacoustics
simply as an attempt to correlate quantitatively hearing sensations with acoustic stimuli. They also
note that “the correlation between acoustical stimuli and hearing sensations is investigated by
acquiring sets of experimental data and by models which simulate the measured facts in an
understandable way.” One way in which acoustic measurements are made readily understandable
is via Just Noticeable Difference (JND) thresholds. Many such JNDs have accumulated over
nearly 100 years of psychoacoustic experimentations. Hundreds, if not thousands, of people with
normal hearing, have been asked to listen to a wide variety of speech signals in as many listening
conditions as imaginable. From these experiments, experts have derived many important auditory
perception thresholds. Some of the JNDs are well known, but others not so much. If fact, the
well-known ones have been mandated by national and international regulatory bodies for the
manufacturing and specifications of audio products. Such JNDs are authoritative and allow for
easily understandable correlations between auditory sensations and acoustic measurements. The
ones listed below are derived from Stevens (2000:203-240), except for F0 that is taken from Young
(2011:609). Koffi (2021a) gives a full account of various experiments that led to the discovery of
some of these JNDs. JNDs are referred as “Reference Levels” by Everest and Pohlmann (2015:23,
515). The phrase “limen of perception” is also used synonymously with JNDs. It is important to
keep in mind that the acoustic differences that are below the JNDs in each category are not
perceived by the naked ear.
Auditory Discrimination in Pitch/F0
Of two speech signals A and B, A is perceived auditorily as having a higher pitch than B
if there is a difference of 0.3% or more between them.
Auditory Discrimination in F1
Of two speech signals A and B, A is perceived auditorily as different from B on the F1
frequency bandwidth if there is a difference of 60 Hz or more between them.
Auditory Discrimination in F2
Of two speech signals A and B, A is perceived auditorily as different from B on the F2
frequency bandwidth if there is a difference of 200 Hz or more between them.
Auditory Discrimination in F3
Of two speech signals A and B, A is perceived auditorily as different from B on the F3
frequency bandwidth if there is a difference of 400 Hz or more between them.
Auditory Discrimination in F4
Of two speech signals A and B, A is perceived auditorily as different from B on the F3
frequency bandwidth if there is a difference of 600 Hz or more between them.

https://repository.stcloudstate.edu/stcloud_ling/vol11/iss1/2
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Auditory Discrimination in Intensity
Of two speech signals A and B, A is perceived auditorily as different from B if there is a
difference of 3 dB or more between them.
Auditory Discrimination in Duration3
Of two speech signals A and B lasting less than 200 ms, A is perceived auditorily as
longer than B if there is a difference of 10 ms or more between them.
JNDs such as these can be used in lieu of complex statistical analyses because, for a JND to be
considered valid, it has to clear a ratio of 75% of correct responses (Stevens 2000:225). Using
JNDs to correlate auditory sensations with acoustic measurements helps to present data in an
“understandable way.” Since all humans with “normal” hearing have similar auditory acuity,
individual cries or aggregated cries can be compared and contrasted with these JNDs to see how
infant cries are perceived by adults’ naked ears.
3.0 Spectrographic Analyses of Sounds
Spectrograms were invented during World War II to support the war efforts. Since then,
they have been an indispensable tool in the arsenal of acoustic phoneticians. They provide
researchers with visualization opportunities so that they can get a rough idea about the acoustic
characteristics of a sound that they are about to analyze. Figure 1 displays the waveform of an
audio file labeled “Intense Cry.” It is 10 sec long. A glance at the waveform shows that this cry
contains 8 specific episodes. The second episode is highlight in pinkish color.

Figure 1: Waveform of a 10 msec Audio File

3.1 Rhythmicity of Infant Cry
The cry episodes in Figure 1 differ in patterns, lengths, and shapes because infant cry is
rhythmical. This was pointed out by Zeskind and Barr (1993:322) who said so, because “crying
is a dynamic signal, the changing sound of which reflects changes in infant arousal.” Formally
stated, each cry episode corresponds to a rhythmic group (RG). The RG is an important
theoretical concept because it constitutes the minimum unit of cry analysis. Also important are
the pitch periods (PPs) that lie inside of each RG. A PP is an interval of time during which the
infant’s vocal folds are vibrating. By zooming in on the second RG, we can see clearly that it has
3 PPs. Each PP is indicated by a continuous pitch tracker in blue ink.4

3
4

For segments longer than 200 ms, see discussions in the text in sections 4.4.
Praat uses the color blue to track vocal fold (pitch) vibrations.

Published by The Repository at St. Cloud State, 2022

7

Linguistic Portfolios, Vol. 11 [2022], Art. 2

Linguistic Portfolios–ISSN 2472-5102 –Volume 11, 2022

9

Figure 2: The Content of RG2

The shape, length, and patterns of a PP do not matter, so long as it is continuous. PPs are worth
measuring because they conform to the Physiological, Historicity, and Relevance principles. The
Physiological Principle is satisfied because PPs contain information about vibrating vocal folds.
The Historicity Principle is met because the acoustic phonetic literature is replete with instances
of F0/pitch studies. Pitch is used to investigate suprasegmental and autosegmental phenomena
such as lexical tone, lexical stress, and intonation. By satisfying the first two principles, the
Relevance Principle is de facto satisfied.
As long as Praat or any other speech analysis software detects a PP, measurements must
be extracted from it. A quick word of clarification about pitch detection is in order before
proceeding further. Speech analysis tools use an algorithm called linear predictive coding (LPC).
As the word “predictive” indicates, the algorithm estimates as best as mathematically possible
where the vocal folds vibrate in any given utterance. The acoustic literature sounds cautionary
notes about relying too much on LPC estimates. However, in most cases the predictions are
accurate. There are a few instances when the predictions are off and result in octave errors (refer
back to 2.2 and the Historical Principle). In such cases, an astute acoustic phonetician will take
corrective measures to prevent the analysis from being faulty.
The next step, after zooming in on the PP under investigation, is the “annotation.” During
this process, one extracts the desired measurements. In our case, the relevant measurements are
F0/pitch, CoG, intensity, and duration, as displayed in Figure 3:

https://repository.stcloudstate.edu/stcloud_ling/vol11/iss1/2
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Figure 3: Annotation of an RG

3.2 Feature Extraction Methodology
The methodology sketched above is applied to two sound files of infant cry given to me by
Dr. Ben Witts on June 16th, 2021. He and I met to discuss my collaboration in an infant cry
research. He labeled one audio file “Intense Cry” and the other “Regular Cry.” He downloaded
both from YouTube (https://bit.ly/2UDXsNY) but is now unable to locate the web address of one
of the files.5 I extracted F0/pitch, CoG, intensity, and duration parameters from both files
following the annotation procedures outlined in Figure 3. Thereafter, I had my wife, Kim, listen
to the two files without telling her what my findings were. Much to my surprised, she labeled the
first file “Regular Cry” and the second “Intense Cry,” just like Dr. Witts did. The coincidence is
not totally unexpected because Kim’s undergraduate degree was in Child Psychology. Both Dr.
Witts and Kim have experience with infant cry because they have children of their own. Dr. Witts
has pre-teen children, while Kim and I have two young adults. Needless to say, all three of us
have first-hand experience with infant cry. This aside is important because one of my goals in this
paper (and in psychoacoustics in general) is to verify if the impressionistic labels that Dr. Witts
and Kim gave to the two audio files can be verified acoustically. I ran an auditory test with
students in my Introduction to Linguistics course. I played the two audio files to them with the
following instructions: “You are going to hear 2 infant cries. Indicate which of the two is ‘Regular’
and which is ‘Intense.’” Upon hearing the two cries, all eight students identified the two cries
correctly. The class normally has 10 students. However, on that day, a male and female student
were absent. The eight participants who were present were all females. So far, all who have
listened to the two audio files have identified them with 100% accuracy. This leads to the
following question: What acoustic signal(s) do the hearers rely on to make the correct
5

Dr. Witts sent me this email on June 28, 2021 regarding the source of the two cry audio files: “That’s the only link I
can find. The other link is lost. I will try to pull some old files and maybe I have it, but I really doubt it. I pulled these
from a downloader that cut the audio. I stumbled on the link above a couple weeks ago while trying to find video of
colicky crying (that’s ANOTHER piece missing—so much colicky crying has facial and bodily features that are
different from typical cries—but more on that some other time.”
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identification? The answers to this question lead us to consider five correlates: F0/pitch, CoG,
dysphonia, duration, and intensity.
3.3 Acoustic Measurements of an “Intense Cry”
The audio file named “Intense Cry” is 10 sec long. It contains eight RGs and 24 PPs. Praat,
Version 6.1.42, is the speech analysis tool that was used to extract F0, intensity, duration, and CoG
measurements from each PP. None of the default settings in Praat were changed for this analysis
because no pitch value exceeded 500 Hz during visual inspection. The extracted measurements
are displayed in Table 1:
Intense Cry
F0/Pitch
CoG
Intensity
Duration

RG1
249
2001
79
136

RG2
353
1858
81
126

RG3
264
2751
79
126

RG4
341
1776
81
104

RG5
396
1639
81
80

RG6
262
1669
84
91

RG7
335
1531
80
51

RG8
208
1688
81
64

Means
301 Hz
1864 Hz
80 dB
97 ms

Table 1: The Acoustic Correlates of “Intense Cry”

3.4 Acoustic Measurements of a “Regular Cry”
The audio file “Regular Cry” is also 10 sec long. It contains nine RGs and 32 PPs. It was
analyzed under the same conditions as the previous audio file. Again, none of the default settings
in Praat were changed for this analysis because no pitch value exceeded 500 Hz during visual
inspection. The extracted measurements are summarized in Table 2:
Regular Cry
F0/Pitch
CoG
Intensity
Duration

RG1
279
2201
75
281

RG2
279
3109
75
281

RG3
359
2312
75
187

RG4
399
2642
70
342

RG5
350
1817
65
170

RG6
343
1846
76
650

RG7
257
2621
78
234

RG8
364
2676
79
323

RG9
287
2028
72
142

Means
324 Hz
2361 Hz
73 dB
290 ms

Table 2: The Acoustic Correlates of “Regular Cry”

4.0 Analyses and Discussions
Sound/noise is a three-dimensional physical event. Consequently, I made sure to extract
measurements in each of the three dimensions. F0/pitch, CoG, and dysphonia belong to the
frequency domain. Intensity belongs to the intensity domain, and duration to the duration domain.
The three acoustic correlates of sound/noise are independent from on each other, yet fully
dependent on each other because they are all interrelated. The ear cannot selectively perceive
F0/pitch and ignore duration or intensity, nor can it selectively focus on intensity, while ignoring
duration or F0/pitch (Fry 1958). The three correlates are perceived, processed, and experienced as
a single acoustic event. This is the reason why an acoustic phonetic study of infant cry should
collect measurements from the three acoustic domains. This is what I propose to underscore in
the remainder of the paper.
4.1 Analysis of F0/Pitch
Extracting F0/pitch data satisfies all three acoustic phonetic principles. The Physiological
Principle is satisfied because pitch is the direct result of vocal folds vibration. The Historicity
Principle is satisfied also because, overwhelmingly, past studies have extracted F0 data. It follows
from these two that the Relevance Principle is also satisfied. To recapitulate the methodology
used, the “Intense Cry” and “Regular Cry” audio files are divided into RGs. Each RG is further
subdivided into PPs, that is, when the vocal folds of the two infants are vibrating. “Intense Cry”

https://repository.stcloudstate.edu/stcloud_ling/vol11/iss1/2
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contains 24 PPs and 8 RGs, while “Regular Cry” has 32 PPs and 9 RGs. The arithmetic means of
the measurements appear in the last column with the heading “Means.”
F0/Pitch
Intense Cry
Regular Cry

RG1
249
279

RG2
353
279

RG3
264
359

RG4
341
399

RG5
396
350

RG6
262
343

RG7
335
257

RG8
208
364

RG9
287

Means
301 Hz
324 Hz

Table 3: F0 Measurements

The first point to which attention should be drawn is the fact that the vocal folds vibrate faster in
“Regular Cry” than in “Intense Cry.” This is counterintuitive and unexpected. Normally, one
would expect vocal fold vibrations in “Intense Cry” to be higher, but not lower, as is this case here.
Lest one is misled into thinking that this is an isolated case, let’s consider St James Roberts’
(1999:59-60) findings:
Two acoustic parameters, fundamental frequency (audible pitch) and dysphonation
(audible harshness), have been the main focus in previous studies of infant pain, colic,
crying, and cry perception. Our finding was that the colic cries did not have a higher pitch,
or proportion of dysphonation, than the pre-feed cries. Indeed, the dysphonation in the prefeed cries was greater. The pre-feed, as well as colic cries in our study were similar in pitch
and dysphonation to the cries of colic infants in the study of Lester et al, which used the
same methods of acoustic analysis. [Italics added for emphasis, not in original].
My findings are only preliminary and exploratory. But the fact that they are confirmed by St James
Roberts’ (1999) findings is significant because his study included 22 participants and 160 audio
files of infant cry. Gustafson and Green (1989:778) studied various acoustic properties of the cries
of 12 one-month-old infants and concluded that that F0/pitch was not a robust feature in infant cry.
In fact, they content that some leading studies that reported F0 as a salient feature mistakenly
included hyperphonation measurements.
Now, let’s compare F0 values of “pain” and “manipulation” cries obtained from Baeck and
Souza (2001). Pain cries were obtained during “blood collection for ordinary blood tests, at the
moment the infant was being punctured in his heel. The puncture procedure was not just one, but
three consecutive punctures.” Manipulation cries were obtained “during pediatric evaluation while
the infant was being undressed for weighing.” For all intents and purposes, “manipulation” cries
can be equated with “regular” cries. Baeck and Souza (2001) collected their data at Rio General
Hospital in Brazil. Their participants included 14 infants in “pain cry” and 12 infants in
“manipulation cry.” The infants were 15 to 30 days old. The F0s of their cries are displayed in
Table 4A:
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N0
Cry 126
Cry 127
Cry 136
Cry 137
Cry 139
Cry 140
Cry 141
Cry 146
Cry 147
Cry 148
Cry 148B
Cry 149
Mean
St. Dev.

F0 Manipulation Cry x 12
421.13
432.29
351
449.65
459.06
367.89
461.04
441.39
367.87
434.56
427.9
370.81
414.63
39.65

N0.
Cry 21
Cry 23
Cry 28
Cry 29
Cry 32
Cry 34
Cry 35
Cry 36
Cry 114
Cry 115
Cry 116
Cry 118
Cry 119
Cry 120
Mean
St. Dev.

13

F0 Pain Cry x 14
486.58
492.76
412.26
402.7
482.54
427.44
545.49
461.78
443.38
428.9
530.33
405.37
462.25
433.78
458.32
44.719

Table 4A: F0 Measurements of Manipulation and Pain Cries

Baeck and Souza’s (2001) data is extremely valuable because it correlates F0s with individual
infants. This is not normally the case in many studies where authors only provide averages.
Having these specific measurements allows us to underscore the fact that F0 is not a reliable
acoustic parameter for the categorization of infant cry. Seven out 14 cries (50%) that are labeled
“pain cries” have F0 values lower that the F0 of the highest “manipulation cry” (461.04 Hz).
Devices that rely on F0 measurements to classify cries would fail if tested on the data in Table 4A
because at least 50% of the “pain cries” will be misclassified as “manipulation cries,” and one
“manipulation cry” will be erroneously classified as a “pain cry.” Moreover, a cursory perusal of
the literature shows that F0 has been a controversial correlate from the get-go. There are as many
studies that find it to be discriminatory as there are that find it not to be. In other words, it cannot
be trusted to reliably discriminate between a “Regular” cry and an “Intense” cry. So, the search
for the “silver bullet” correlate continues.
Now, let’s also compare F0 measurements collected from Protopapas and Eimas
(1997:3725, Table 1) with four cry measurements found in Fuller et Horii (1986:443, Table 1).
N0
Cry 1
Cry 2
Cry 3
Cry 4
Cry 5
Cry 6
Cry 7
Cry 8

Protopapas and Eimas
435
425
517
429
455
473
579
596

Fuller and Horii
Hunger Cry
490 Hz
Fussy Cry
443 Hz
Pain Cry
450 Hz
Coo Cry
355 Hz

Table 4B: Other F0 Measurements
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The data in Table 4B cast doubt about the usefulness of F0, especially when one tries to correlate
it with specific types of cries. The eight cries in Protopapas and Eimas are “natural cries.” Five
of the eight “natural cries” have higher F0 measurements than the “Pain Cry” in Fuller and Horii.
What is even more absurd is the fact that their “hunger cries” have a higher F0 than their “pain
cries.” These inconsistencies are additional signs that F0 is most assuredly not a reliable correlate.
4.2 Analysis of Center of Gravity (CoG)
Extracting CoG data satisfies all the Physiological and Historicity principles for the same
reasons as F0/pitch. Additionally, CoG satisfies the Relevance Principle because it is a commonly
extracted cue for calculating the amount of turbulence caused by fricative speech sounds, i.e., [f,
v, θ, ð, s, z, ʃ, ʒ, tʃ, dʒ] (see Jongman et al. 2000:1257, Table 1). In general, sounds produced by
the narrowing of the air passage have greater CoG values than those in which air molecules move
freely without any notable obstruction. It is a useful parameter to extract because it can tell us if
one type of cry is more forceful than another because it calculates the highest frequency peak in
the entire cry spectrum. Koffi (2021a:132) has likened CoG to the eye of the hurricane. The
extracted measurements are displayed in Table 5.
CoG
Intense Cry
Regular Cry

RG1
2001
2201

RG2
1858
3109

RG3
2751
2312

RG4
1776
2642

RG5
1639
1817

RG6
1669
1846

RG7
1531
2621

RG8
1688
2676

RG9
NA
2028

Means
1864 Hz
2361 Hz

Table 5: Center of Gravity Measurements

When the arithmetic means of “Intense” and “Regular” cries are contrasted, we are again surprised
by the findings. Normally, one would expect “Intense Cry” to have a higher CoG than “Regular
Cry.” However, across the board, except for RG 3, the CoG of “Regular Cry” is higher than that
of “Intense Cry” by 497 Hz. On the F3 frequency bandwidth, a JND of ³ 400 Hz is required for
discriminating between two signals. In fact, the finding here is counterintuitive because it says
that “Regular Cry” has a higher CoG than “Intense Cry.” The counterintuitive nature of the finding
is a strong indication that the frequency domain is probably not a robust cue for differentiating
between types of infant cries. The CoG of “Intense Cry” is less (more diffuse) than that of
“Regular Cry” because most of the egressive airstream is produced in the pharyngeal-velar area of
the mouth (Bosma et al.1965:66).
4.3 Analysis of Dysphonia
It was noted in 2.2 that dysphonia is not a relevant parameter to analyze for healthy babies
who do not suffer from a known pediatric pathology. There is really no compelling physiological
reason to measure dysphonia. However, the Historicity Principle compels me to take a look at it
because, according to St James Roberts (1999:59-60), it is the second most studied parameter in
infant cry research. Dysphonia is simply defined as “audible harshness” in an infant cry.
The analysis of dysphonia undertaken here comes in two parts. The first counts the number
of dysphonic incidences in “Intense Cry” and “Regular Cry.” Portions of a cry are considered
dysphonic when the vocal folds are not vibrating, yet a crying sound is made. In Figure 4, there
are two dysphonic instances: labeled Dysphonia 1 and Dysphonia 2. Transitions between rhythmic
groups are not dysphonic because they also occur in adult’s speech. It is part and parcel of the
normal melody of speech.
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Figure 4: Dysphonic Analysis

By simply counting the number of dysphonic portions in the two types of cries, we see that “Intense
Cry” has 23, while “Regular Cry” has 21. Numerically, the two types of cries differ only by 2
dysphonic portions. The percentage of dysphonia in the two audio files are respectively 2.8% for
“Intense Cry” and 2.3% for “Regular Cry.” The difference of 0.5% is not important. The evidence
from the arithmetic means and the percentage of dysphonation in each cry type suggest that
dysphonia does not differentiate between the two types of cries, as shown by the data in Table 6:
Dysphonia
Intense Cry
Regular Cry

RG1
4
4

RG2
2
1

RG3
5
4

RG4
2
1

RG5
3
3

RG6
2
1

RG7
2
2

RG8
3
2

RG9
3

Total
23
21

Means
2.8
2.3

Table 6: Count of Dysphonic Portions

The second analysis of dysphonia consists in extracting CoG measurements of the RGs in
which dysphonia occurs. For the CoG to be auditorily salient, the difference between “Regular
Cry” and “Intense Cry” must be ³ 400 Hz, as noted in 4.2. Since the JND is only 266 Hz, we can
say conclusively that dysphonia cannot differentiate between “Intense Cry” and “Regular Cry.”
Dysphonia
Intense Cry
Regular Cry

RG1
2790
3453

RG2
2255
3629

RG3
3417
3480

RG4
2771
2789

RG5
2132
2430

RG6
2560
1906

RG7
2550
3207

RG8
2438
2517

RG9
2517

Means
2614 Hz
2880 Hz

Table 7: CoG of Dysphonia

In fact, there are articulatory (physiological) reasons why there should not be any
difference in turbulence between the two cries. In both “Intense Cry” and “Regular Cry,” the
infants are emitting turbulent air molecules that do not encounter any resistance in the
supralaryngeal cavity. Air is simply gushing out. Since there is no resistance, turbulence should
be sensibly the same (Bosma et al.1965:63). This is what we have in Table 7. Moreover, the
measurements of dysphonia provided by Gustafson and Green (1989:777, Table 1) show that in
every case, its frequencies are less than those of F0. In other words, the aversive nature of infant
cry cannot be attributed to dysphonia. This observation is diametrically opposed to Gustafson and
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Green’s (1989:775) findings that dysphonia and duration are the most aversive properties of cries
because both the mean measurements and the CoG measurements point to the conclusion that
dysphonia is not a robust parameter for distinguishing between types of infant cries. Again, St
James Roberts (1999:59-60) came to the same conclusion, noting that “the colic cries did not have
a higher pitch, or proportion of dysphonation, Indeed, the dysphonation in the pre-feed cries was
greater” [Italics added for emphasis, not in the original]. The last statement is worthy of attention
because it agrees with the CoG measurements of dysphonia in Table 7, that is, “Regular” cry has
numerically a higher CoG than “Intense” cry. However, because the difference between them is
less than 400 Hz, it means that the naked ear cannot perceive any difference between them. The
current data is limited to only two infants, but it reaches the same conclusion as St James Roberts
who studied the cries of 21 infant. F0/pitch, CoG, and dysphonia converge to bolster the view
that the frequency domain does not appear to be a robust parameter for differentiating between
types of cries.
4.4 Analysis of Duration
Extracting duration data satisfies two of the three acoustic phonetic principles. The
Relevance Principle is satisfied because, as noted previously, infant cry is rhythmical. Zeskind
and Barr (1993:322) contend that the temporal aspect of infant cry is worth studying because
“crying is a dynamic signal, the changing sound of which reflects changes in infant arousal.”
Furthermore, each RG has its unique beginning and its unique endpoint. The Historicity Principle
is also satisfied because many studies extract duration measurements. As noted in 2.2, the standard
practice among pediatric researchers is to select 10 sec of infant cry and use it for analysis. There
is no reason to depart from this tradition even though the SoundPrint app recommends 15 sec.
One can argue, though indirectly, that the Physiological Principle is satisfied because, due to their
underdeveloped lung capacity, infants have to take frequent breaks during crying episodes. This
is what gives infant cry its rhythmicity. The measurements in Table 8 reflect rhythmicity very
clearly because in many instances RGs vary in duration.
Duration
Intense Cry
Regular Cry

RG1
136
281

RG2
126
281

RG3
126
187

RG4
104
342

RG5
80
170

RG6
91
650

RG7
51
234

RG8
64
323

RG9
NA
142

Means
97 msec
290 msec

Table 8: Duration Measurements

We see that, when individual RGs are compared, “Intense Cry” has shorter RGs than “Regular
Cry.” This is also true when the arithmetic means are compared. The JND for perceiving one
signal as being longer than another is 10 msec for signals lasting less than 200 msec, and 20 msec
for those longer than 200 msec. The arithmetic means show that “Intense Cry” is 197 msec shorter
than “Regular Cry.” This means that duration is a robust correlate for differentiating between the
two types of cries. This finding agrees with St James Roberts (1999:60) who makes the following
statement about duration, “Although not higher in pitch or dysphonation, the colic cries examined
here did contain more frequent, short utterances than the pre-feed cries.” The word “short” is to
be underscored. This is exactly what the measurements in Table 8 show. Even though these are
just preliminary and exploratory findings based only on two audio files, there is every reason to
believe that the results can be generalizable because they are confirmed by St James Roberts’s
corpus of 160 audio files. Duration has implications for why parents and caregivers perceive,
process, and experience “Intense Cry” and “Regular Cry” differently. The explanations in 4.6 will
shed additional light on this point.
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4.5 Analysis of Intensity
Extracting intensity data satisfies all three acoustic phonetic principles. The Physiological
Principle is satisfied because intensity values correlate with the size and shape of the emitting
source of the sound/noise. Here the emitting sources include the infant’s lungs, larynx, and oral
cavity (Bosma et al.1965). The Historicity Principle is satisfied because many acoustic phonetic
investigations, most notably Fry (1955) and Fry (1958), have highlighted the role of intensity in
speech production and perception. The Relevance Principle compels us to examine intensity
because it has proven itself to be a reliable cue for the study of noise.
It is incredible that intensity has been ignored for so long in cry research. Yet, the omission
makes sense. Fry (1979:90-94) explains that intensity is the least understood of all the acoustic
correlates. Because it is not well understood, many researchers have steered clear from it. Yet, it
has now become abundantly clear that intensity is the single most important acoustic cue worth
measuring when dealing with noise, that is, sounds that cause annoyance. To be sure, the word
“intensity” appears in infant cry literature, but not as a unit of measurement expressed in decibel
(dB), but simply as a descriptive adjective. Intensity as an adjective appears once in Parga et al.
(1999:1) in the following sentence, “Infants follow a predictable cry curve with a peak in intensity
at around 6–8 weeks.” It appears three times in Zeskind and Barr (1997:395) in the same fashion.
Messaoud and Tadj (2011) make mention of intensity but do not provide any intensity
measurements for the 1449 sample cries they obtained from the 8 infants that they studied. So far,
in spite of my best efforts spanning three months of search, I have come across only one article
that provides intensity measurements. Lester (1976:239, 240) mentions in passing that the cry of
malnourished children has lower intensity (38.16 dB) than that of well-nourished children (50.31
dB). The title of Lester et al.’s 1992 article is inviting because it contained the key phrase “cry
acoustic characteristics.” I eagerly searched for it, hoping that it would contain intensity
measurements, especially since intensity was mentioned in passing his earlier article. I was
disappointed that that the word “intensity” which appears on page 6 was used only in a generic
sense as a descriptive adjective, not as a unit of measurement in dB. With an inviting title such as
“Crying Threshold and Intensity in Major Depressive Disorder,” I was hopeful that Rottenberg et
al. (2002) would provide intensity measurements in dB. To my surprise, no intensity
measurements were given. They too used “intensity” simply as an adjective. So, except for the
incidental mention of intensity in Lester (1976), my search for articles that measure intensity levels
in dB in infant cries has been fruitless. Yet, intensity is such a crucial component of sound/noise
that omitting it from consideration causes cry acoustic research to be lacking in an essential
ingredient. Intensity is worth measuring because it provides insights into both cry sound and cry
acts (Bosma 1965:63). Furthermore, national and international regulatory bodies, including but
not limited to OSHA (Occupational Safety and Health Administration) and NIOSH (National
Institute for Occupational Safety and Health), measure intensity to assess the possible health
impact that noise exposure has on people. Also, intensity JNDs are well known and well accepted
in noise research. They are used in a wide variety of audio products. Since parents and caregivers
consider infant cry to be noise (see the descriptive terms mentioned in 2.0), intensity measurements
should be considered a necessary parameter in cry research.
Before commenting on the intensity measurements in Table 9, a few introductory remarks
are necessary for the accurate interpretation of the data. The presentation in this paragraph is brief.
However, more information about intensity can be found in Koffi (2020). Most of the discussion
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here will center around the notion of acoustic comfort discussed by Roy and Siebein (2019:2028). The human auditory-perceptual system has, as it were, imprinted on it acceptable and
unacceptable decibel levels. As a rule of thumb, any sound that is 5 dB higher than expected is
considered an annoyance (Schnitta 2016:55). Through painstaking work that spans several
decades, psychoacousticians have pinpointed the thresholds in Table 9 as to how the naked ear
perceives, processes, and experiences sound/noise. The auditory landmarks in the “Noise Level”
and “Auditory Perception” columns are authoritative and universal. The column entitled “Types
of Cries” is my present attempt to translate decibel levels into types of cries. It is subject to
modifications as more intensity data is collected.
N0
1.
2.
3.
4.
5.

Noise Level
Auditory Perception
Quiet6
£ 70 dB
71-75 dB
Moderate
Loud
£ 76- 80 dB
81-86 dB
Very loud
Shout
³ 87 dB
Table 9: Cry Conversion Chart

Types of Cries
Fussing (cooing)
Regular (hunger)
Intense (colic and pain)
Very intense
Hyper intense

What is known about acoustic comfort tells us that parents and caregivers expect their infants to
cry at or below 70 dB or within 71-75 dB dB. When a cry exceeds these auditory landmarks by
5 dB or more, parental acoustic comfort is disturbed, and infant cries can easily turn into
annoyance. In fact, Lester et al. (1992:24) say as much by noting that “colic is a violation of
parental expectation that could contribute to difficulties in the parent-infant relationship.” Given
what we know about the correlation between acoustic comfort and decibel levels, it is very likely
that intensity in dB holds the key to why parents perceive some types of infant cry as aversive.
Now, let’s examine our two audio files to see where “Regular Cry” and “Intense Cry” fall
in relation to the thresholds in Table 9. It is anticipated that the file with higher decibels will be
deemed as the most aversive.
Intensity PP
Intense Cry
Regular Cry

RG1
79
75

RG2
81
75

RG3
79
75

RG4
81
70

RG5
81
65

RG6
84
76

RG7
80
78

RG8
81
79

RG9
72

Means
80 dB
73 dB

Table 10: Intensity Measurements

The file labeled “Regular Cry” corresponds impressionistically to a “Moderate” noise level
because its overall intensity level is 73 dB. The file called “Intense Cry” is 80 dB and corresponds
to a “Loud” noise level. The impressionistic labels given by Dr. Witts and Kim to the two audio
files are validated by intensity measurements. Their naked ears and those of the students in my
Introduction to Linguistics course perceived a difference between the two files because they differ
in intensity, as confirmed by the measurements in Table 10. The JND for perceiving one signal as
minimally louder than another is 3 dB. If two signals differ by 5 dB, the naked ear perceives the
difference clearly and unambiguously. According to the measurements in Table 10, the difference
between the two files is 7 dB. This means that the difference is loud and clear. In fact, according
to Schnitta (2016:55, Table 1), a difference of 7 dB amounts to “Major Perceived Increase”
6

Continuous exposure to decibel levels of <70 dB during a 24-hour period is deemed safe. Exposure to noise levels
> 70 dB is deemed unsafe because it can cause hearing loss (Fink 2019:40).
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because the sound energy level increases by 87%. In other words, between “Regular Cry” (73
dB) and “Intense Cry” (80 dB), there is an increase in power of 87%. This increase is the reason
why all who have listened to the audio files have correctly identified “Intense Cry” as more intense
than “Regular Cry.” The correct identification is not due to F0/pitch, dysphonia, or CoG, but
simply to the decibel levels in the cries.
4.6 Infant Cry as Intermittent Noise
When we scrutinize the “Intense Cry” measurements further, we find that in 5 out 8 RGs
(62.5%), the cry qualifies as “Very Intense” because the intensity levels are ³ 81 dB. Roy and
Sieben (2019), Fink (2019), and others report that long exposure to sound/noise at such high
decibel levels can cause a hearing loss in some individuals. A European Union study published in
2008, page 4, notes that 5 to 10% of people exposed to intensity levels varying from 75 to 85 dB
are at a risk of suffering hearing loss within just one hour. Furthermore, research on intermittent
noises shows that they are the worst kind of noise to which one can be exposed. The dynamic
nature of infant cry (Zeskind and Barr 1993) suggests that it can qualify as intermittent noise
because, in any given cry, the intensity level of the cry fluctuates greatly between RGs. From the
scanty research that is available, Passchier-Vermeer (1983:145) has concluded that “it [intermittent
noise] is more damaging than constant noise.” He estimates that for “exposure to impulse noise,
a penalty of 10 dB(A) has to be added to the sound level measured or calculated.” If we go by this
estimate alone, the intensity of the “Regular Cry” rises to 83 dB, and that of “Intense Cry” to 90
dB. However, now some researchers estimate that the penalty of intermittent noises for signals £
5 kHz is only 5 dB. Even with the lesser penalty of 5 dB, “Regular Cry” rises to 78 dB and “Intense
Cry” rises to 85 dB. Regardless of how the penalty is calculated, there is no denying the fact that
long-term exposure to intermittent noise is harmful. For instance, Fink (2019:39) writes that
“noise causes almost instantaneous increases in blood pressure and pulse via the sympathetic
nervous systems.” Fuller and Horii (1986:442) researched jitter and shimmer in infant cry because
they believed them to be the source of anxiety that parents and caregiver feel. They concluded
their inquiry as follows, “While the lack of any significant difference in jitter and shimmer among
the various vocalization may argue against the hypothesis that FM may reflect jitter and/or
shimmer, this lack of difference perhaps reflects the limitations in the techniques used to obtain
the computer-analyzed sample.” Or maybe, the problem is not with the computer-analyzed
sample, but rather that jitter and shimmer are not robust correlates in infant cries. In fact, it can be
argued, based on data provided by Fink and others, that the intensity levels in the cries are the main
stressors. Fink (2019:41) states that “noise exposure is a public health problem, with noise in
everyday life high enough to cause hearing loss. Perhaps, because of this, the CDC (Center for
Disease Control) recently reported that approximately 25% of adults aged 20-69 years had noiseinduced hearing loss. Of these, 59% showed hearing loss without significant occupational noise
exposure.” Noise-induced health-related symptoms include the following:
1.
2.
3.
4.
5.
6.

hearing loss
faster heart rate
tinnitus
anxiety
depression
hypertension
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Infant cry produces stress regardless of when it occurs. Yet, the most aggravating cries often take
place at night (St James Roberts 1999:57, Zeskind and Bar 1997:401). When infants cry during
daytime hours, there are enough distractions all around to keep parents’ and caregivers’ mind off
the crying. However, cries that occur during the night are particularly nerve wracking. Fink
(2019:40) cites EPA (Environmental Protection Agency) and WHO (World Health Organization)
studies that indicate that the optimal noise level for nighttime sleeping is <45 dB. Noise levels
above this threshold can disrupt sleep (Fink 2019:39-40). If the two infants in our study were to
cry at night (they probably did), their parents or caregivers would wake up suddenly from their
sleep because the intensity levels of their raw cries (without the added penalty for intermittence)
are high enough to disrupt their sleep. If the crying goes on for half an hour to an hour or more,
exhausted parents or caregivers become sleep-deprived, which has negative physical and mental
health consequences. During the first six months of an infant’s life, exhausted parents try to fall
asleep only to be woken up by distressing cries. This scenario can go on many times during the
night for up to six months in some cases! It is therefore not surprising that numerous studies have
made a direct connection between infant cry and high rate of parental anxiety and depression.
Unfortunately, infant cry has also been singled out as a strong contributing factor in shaken infant
syndrome (mayocl.in/3gMs9bs).
4.7 Correlate Hierarchy
Following Fry (1958), it has become customary to rank the three acoustic correlates of
sound/noise in relation to specific speech production and perception tasks. In this sense, ranking
the acoustic correlates of infant cry satisfies the Historicity Principle. Ranking is not a zero-sum
game whereby we suppose that the correlate on top is the only one that matters. No, all of them
matter to a varying degree. Yet, the one on top is deemed the most robust, followed by the next
one, and so on and so forth. The exploratory evidence presented in this paper suggests the
following ranking:
Intensity > Duration > F0
Intensity ranks highest because it matches very closely with the auditory sensations of infant cry.
All who have listened to the two audio files in this study have correctly identified the “Intense
Cry” audio as more forceful than “Regular Cry.” This is not all surprising since intensity has been
found to be the most robust correlate of noise. This explains why all sound level meters that
measure environmental noise measure intensity, not frequency. Duration ranks second because
we have seen that the RGs of “Intense Cry” are shorter. In other words, “Intense Cry” is a more
intermittent noise than “Regular Cry.” Intermittence is, therefore, another parameter that is worth
considering in infant cry research. Duration ranks second also because, all things being equal, the
sheer length of a cry can make it aversive. This is consistent with Gustafson and Green (1989:775)
who found that cries with longer durations are deemed more aversive. The mere fact that an infant
will not stop crying causes parents to lose patience.
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4.8 Evaluation of two Apps
F0/pitch plays a critical role in the perception of the emotional content of human speech.7
Yet, the evidence discussed in this paper and references made to other papers indicate that F0/pitch
does not play a very significant role in infant cry. This is seen by the fact that it cannot be used to
discriminate between different types of infant cries. This point is highlighted by the following
demonstration. I purchased the ChatterBabyTM app and played the two audio files into it. The app
yielded the results in Table 11:
ChatterBabyTM
“Regular Cry”
“Intense Cry”

Fussy
Hungry
Pain
24%
30%
45%
41%
29%
28%
Table 11: Evaluations of ChatterBabyTM

Let’s note quickly that many researchers have not found any clear difference between “Intense
Cry” and “Pain Cry.” Parga et al. (2019:3), the developers of the app, say so themselves: “Our
work demonstrated that colic cries are more similar to pain cries than to either fussy or hungry
cries, suggesting that colic could be a painful condition for infants or share similar source
processes” [Italics added for emphasis; not in the original]. Yet, when their app is used to measure
the two types of cries, we see that “Regular Cry” has a higher percentage of pain (45%) than
“Intense Cry” (28%). If indeed, colic cry is the same as pain cry, “Intense Cry” should have a
higher percentage of “pain,” not less. The app renders counterintuitive results because the main
correlate that fuels the app is F0/pitch. As we have seen so far, it is not a reliable correlate.
Next, I did a second demonstration, this time with the SoundPrint app. It is an app that is
used to measure environmental noises. The correlate that fuels this app is intensity. The app
uses four decibel guidelines:
1. Very Loud with decibel levels ³ 81 dB, long exposure can cause hearing loss
2. Loud with decibel levels between 76-80 dB, likely safe for hearing, difficult for
conversation
3. Moderate with decibel levels between 71-75 dB: Safe for hearing, conducive to
conversation
4. Quiet with decibel levels £ 70 dBA: Safe for hearing, great for conversation
I played the two audio files, and the app returned the reading of Moderate for the “Regular Cry”
audio file and Loud for the “Intense Cry” file.
SoundPrint
Regular Cry
Intense Cry

dB Level
Moderate
73 dB
Ö
80 dB
Table 12: Evaluations of Two Apps

Loud
Ö

The SoundPrint app yielded the expected results. The reason why the results match those of human
listeners is because it measures intensity, not F0/pitch. These simple demonstrations confirm that
7

F0/pitch also plays lexical and grammatical roles in accent and tone languages. But this aspect of F0/pitch does
not interest in this study because infants do not speak regardless of their parents’ native language.
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better insights into infant cry research can be gained by focusing on the intensity domain rather
than the frequency domain (F0/pitch, dysphonia, and CoG).
4.9 Tips and Recommendations
The findings discussed in this paper are preliminary and exploratory because the analyses
are based on only two audio files. For the findings to be generalizable, cry data will need to be
collected from at least 10 infants (Himmelmann and Ladd 2008:265). For their seminal paper on
the acoustics of American English vowels, Peterson and Barney (1952:807) extracted
measurements from 15 children. Hillenbrand et al. (1995:3099) replicated their methodology by
extracting measurements from 48 children. If the acoustic phonetic characteristics of infant cry
were to be investigated along the lines discussed in this paper, it will be good to have 20 to 50
infants who are less than six weeks old. It is expected that such a study will yield similar results
to this one, namely that intensity as measured in decibel will be found to be the most robust cue
for the classification of infant cry. While waiting for a grant to be written and secured, parents
and caregivers can take some basic and inexpensive steps to protect their auditory health and
maintain their overall sanity. They can download an app such as SoundPrint and measure the
decibel levels of their infants’ cries before going into their babies’ room. They can also purchase
inexpensive ear plugs that they keep in the infants’ room and use as needed. If the cry is less than
70 dB, it means that the baby is simply fussing. No otoprotective device is needed. For cries
between 71-75 dB, that is, a “Regular Cry,” ear plugs may be optional. However, for cries ³ 76
dB, parents and caregivers would be well advised to wear otoprotective devices to avoid being
frustrated with their infants. This inexpensive solution will prevent their blood pressure from
rising and reduce their anxiety/stress levels. More importantly, it will help them not to injure their
infants or shake them to death out of frustration.
5.0 Summary
The question posed in the title of this paper is answered affirmatively that the intensity
correlate is indeed the most aversive in pain, hunger, and colic cries. These types of cries are
collectively referred to as “Intense Cry.” The findings are preliminary and exploratory. Yet, there
is every reason to believe that additional data will only reinforce what has been discovered by
examining only two types of cries. Additionally, the findings have reinforced and supported past
methodologies, especially those showing that infant cry is rhythmical. This means that entire cry
episodes should be divided into rhythmic groups. This is particularly important if the concept of
intermittence is taken into account in cry research. Rhythmic groups can be further subdivided
into pitch periods from where various features are extracted. The concept of pitch period is useful
because it helps to verify that the analyses are based on sound acoustic phonetics and grounded in
the Physiological, Historicity, and Relevance principles. Moreover, features should be extracted
from all three domains – frequency, intensity, duration – because together they make up the
physical correlates of any given sound/noise. The findings discussed in this paper are preliminary
and exploratory, yet they point to the fact that intensity in dB deserves further considerations in
future infant cry research.
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